INTRODUCTION
Since 1985, DNA has been shown to be a powerful tool in paternity cases, as well as for criminal investigation. 1 This is accomplished by extracting DNA from any biological material, such as blood, saliva, skin, muscle, hair, sperm, teeth, bone, etc. 2, 3, 4 Afterwards, comparison of individuals typed at polymorphic DNA regions can be done as "in tandem" repeated sequences. This kind of comparison can be achieved because one component of each of the 23 pairs of chromosomes characteristic of the human being is inherited from the biological father and the other from the biological mother. In the light of this, human identification can be accomplished by DNA comparison between an individual and the alleged biological mother, father or other possible genetically related persons such as grandmothers, grandfathers, brothers, sisters or uncles. In the same way, the DNA profile of biological samples collected at a crime scene can be compared to that from a suspect or his relatives. The scientific knowledge gained in this area has enabled DNA typing of human remains and biological evidence to become a valid technique for human identification.
In this context, polymorphic regions within DNA, called VNTR (variable number of tandem repeats), have been successfully used for DNA typing purposes for more than 10 years. 5 However, as the analysis of VNTR loci requires large amounts of DNA, this methodology is not so efficient for typing degraded DNA and samples with very small amounts of DNA, such as the DNA prepared from biological samples collected from the environment. On the other hand, STR (short tandem repeats) analysis is a simple methodology that works even with poor and degraded DNA. As a disadvantage, it is known that a STR locus is not as polymorphic as a VNTR one. 6 In this report, we describe the usefulness of both methodologies for typing samples collected from a four-month-old fetus conceived in a rape case. The victim, a 14-year-old girl with a genetic disorder (Down's Syndrome), was raped in Rio de Janeiro, Brazil, in 1998. The crime was only notified some months later when the pregnancy became evident, and therefore DNA sperm typing was not carried out to identify the rapist from among the suspects. The victim had obtained judicial authorization for an abortion and, in order to identify the biological father of the fetus, we typed the aborted fetus, its mother (the victim) and four suspects in the rape case. We combined the STR and VNTR analyses to increase the Paternity Index.
METHODS
DNA extraction -50 µL of blood from the victim and suspects, and skin tissue from the fetus (10-20 mm 2 ), were incubated for 15-18 hours in 500 µL lysis buffer (10 mM TrisCl pH 7.5; 1 mM EDTA; 50 mM NaCl; 2% SDS) containing 0.3 mg/ml proteinase K, at 56 ºC. The DNA was extracted using phenol/ chloroform/isoamyl alcohol (25:24:1). Each DNA preparation was resuspended in 20 µL TE buffer (10 mM Tris-Cl, 1 mM EDTA). In order to estimate DNA integrity, 1 µL samples were applied to 0.8% agarose gel, with elec- 
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Identification of a criminal in a rape case with 4 suspects using STR and VNTR DNA analysis.
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SETTING: DNA Diagnostic Laboratory, Universidade Estadual do Rio de Janeiro, Brazil.
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Blood from 4 suspects and the victim, and skin from the fetus.
PROCEDURES:
Polymerase chain reaction (PCR) and restriction fragment length polymorphism (RFLP).
RESULTS:
Three of the suspects were excluded and one of them was identified as the biological father of the fetus after typing with CTT and FFv Multiplexes. Complementary DNA typing at 3 VNTR loci was also carried out.
CONCLUSIONS:
After typing four suspects using 6 STR loci, one of them was identified as the biological father of the fetus. In order to significantly enhance the Combined Paternity Index (PI), complementary DNA typing in 3 VNTR loci was carried out. The included suspect was found to be the biological father with a PI of 412,860 (Probability of Paternity: 99.9997%). STR allele analysis -The amplification products were resolved on a 4% polyacrylamide gel (7 M urea; 4% acrylamide-bisacrylamide solution; 0.5 TBE), using SA32 Sequencing Gel Electrophoresis Apparatus (Life Technologies). The gel was pre-run for 30 minutes at 1500V, 80W, 40 mA, in 0.5 × TBE buffer prior to sample loading. The PCR products were mixed with loading buffer and denatured at 95 ºC for 2 min. The gel was run for 90 min under the same conditions as above and with silver staining.
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DNA digestion with restriction enzyme -500 ng of genomic DNA were digested with 1U of Hae III (Gibco-BRL), at 37 ºC for 12-18 hours. The restriction fragments were precipitated by adding ammonium acetate to 2.5 M final and 2 volumes of ethanol. After incubation at -20 ºC for 2 hours, the DNA was recovered by centrifugation in a microfuge (maximum speed, for 10 minutes) and resuspended in 20 µL loading buffer (10 mM Tris-Cl pH 7.5; 1 mM EDTA; 20% Ficoll; 0.02% BPB; 0.02% XC-FF solution).
Electrophoresis and DNA transfer -The fragments were separated on 0.8% agarose gel with 1 × TBE buffer for 24 hours at 20V. The gel was denatured using alkali treatment and transferred to nylon membrane by the Southern method. Hybridization -Sequential hybridization was developed as recommended by the manufacturers, using alkaline-phosphatase chemiluminescence labeled probes AC415, CEB42 and TBQ7.
Statistical analysis -A data bank from the population of the State of Rio de Janeiro was utilized.
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RESULTS
The silver-stained polyacrylamide gel (Figures 2 and 3) showed that three of the suspects were excluded and only suspect # 3 was included as the biological father of the fetus after typing with CTT and FFv Multiplexes. The typed alleles at the 6 STR loci for each suspect are summarized in Table 1 . Suspect # 1 was excluded because of the TPOX, F13A01 and vWA loci. Suspect # 2 was excluded because of 5 of the 6 STR loci, whereas suspect # 4 was excluded because of 4 loci. In addition, in order to increase the PI for suspect # 3, we also typed the victim, fetus and suspect # 3, using 3 VNTR loci. The results from the VNTR analysis are summarized in Table 1 . A cumulative paternity index of 412,860 was obtained by combining the STR and VNTR analysis. The probability of paternity was 99.9997%.
Nowadays, in rape cases, routine vaginal swabs can be taken from the victims to carry out DNA analysis. The genetic profiles and even the number of criminals involved in sexual crimes can be determined from the sperm DNA typing. In this case, the crime was not reported to the authorities immediately after the rape occurred. As sperm was not collected to compare the spermatozoa profile to those of the four suspects, the fetus DNA profile was compared to them. This procedure would be expected to indicate whether at least one of the suspects was the The suspect's alleles coincident with the obligatory paternal alleles are underlined; AF -Fetus and suspect #3 coincident allele frequency; PI -Paternity Index; NT -Not typed; m -maternal allele; p-obligatory paternal allele.
biological father of the fetus. In view of this, all four suspects were tested to identify the biological father of the aborted fetus ( Figure  1 ). We utilized as strategy a combination of VNTR and STR analysis to carry out the Paternity testing. The paternal alleles of the fetus were found in the genomic material of suspect #3 at all examined loci as would be expected for a father and his child.
CONCLUSIONS
Suspect # 3 was found to be the biological father of the fetus with a Combined Paternity Index of 412,860 and a Probability of Paternity of 99.9997%.
